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Abstract 




PROBLEM TO BE SOLVED: To realize an information recorder of a high recording density and more particularly high track density and a 
head supporting mechanism suitable for the same and to reduce the cost of an information recording and reproducing device by 
inexpensively producing a suspension. 

SOLUTION: Piezoelectric^actuators^7 are disposed on both sides of the suspension 3 and are discretely operated to twist the suspension 3. 
The displacement at the front end portion 8 of the piezoelectric actuators generated to twist the suspension 3 is reduced and the micro- 
positjoningJnjthejtrack=width- direction of a head element 1 is^executed. The suspension 3 arranged with the piezoelectric actuators 7 on 
both sides Is batch~produced by a batch process.^ 
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^•y )^^mmcot3itKimmi,zj: >o§myw±m^-y k 
(ciiv>-c, -V. •/ }^^i^mmi,zx^-^ yn±mi,znLx± 

htfzl±m:lj(7)T:7^:i.x.-ifz:mm^-ti>Ztt,zJ: 

s ^ y fi^nmm, 

^mm^i3it^^{iLim4-^i-Mmyn±m'^-y H^oh^ 

(0{iLmmi!b*:'^5Zt*:^mt^h^-y H^fStS. 
[fgaeigT ] 's y h'3tf?«mtcie^«»®tcSE=5r3ECi 

^a^:^y5^&^T0'^•y K^^«i{-i5v%T, mmfi^mi,z 
mm.^j:^m^mmp^mizy\i^^^mz^m^ti^ms 



7 y27{=St|S]LTES:$n-l>ieiii/lfStffl'v y HSrMfis 
H3mSffl 5rfflU, lESii/fl^^ y K<7) h ^ -y ^ipi:^ 

^•y:7{=*t|ti]LTKa$ix-&ieil/lf*feffl^-y h'S::!:^)! 

mx'iyhmmtm^m.'>ziri\^x . mim^rm7im.<r> 

mi,z. y K3a?F^ffi*r^ Oil L^a 1 0 . iS's y H i: 

immmi 0] ^y v^mmcom'ombi^t^mmi 

[000 1] 

tih^ y}<^^mmizmi-^, mzm^y'^^f.i^'mm.co 
mmmm&i\:^^-ticr)izmm^j:^ y ]^^nmm<7im 
m^zmi-^. 

[0002] 

^^■yF{±, —^tz:^.^^ytm£ix^^mzm&^ 
^.^^v-n^ism^mmL. y±izmm.^h.ti&:^ 

i'fro. ±.tZcr)Xolzm^^t>tLhmM.'^-yYI,i, /hS-ft 

/M^m^m=?-i)-h^^hm.'^^'y)^t, is^^^tn 
^m=Fifi^±Lxmj&^ixrzm-^mm%r^ y f*-'?>s, 

v^^mz^^^ix^x^^ y^mzm^^i\.x\.^ 

So 

[ooo3im^'v.yF*rifarr^x5'f:r{i. m^x 
^:^^mm.mzmi'thixtzrc^^^x.-9i.z^ y F^t^ 

Tfco. i?5i5<7)^fesai?g«fbi=ML, lass^'^-y Fco^it 

^(1 994) . 867K, Fig. SC^K^flSL^O 
>IClc{i^5iCip-rj:3t-'\-y FX7-f <0 
^=5:L) *<ia^$itS's..y \i^Wm (-^X^yi^ay 
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^yy>hrxD y^ (-r^^h^e i ) com^^^c^irii^ 
(rzm^^tifz'^-/ ]<xy^ym.<'^>y v^m^F^m^^m 

^X^>iy ^ >3 li:^^}z>i^2 0^^C4zWL4^ 
\n\^^-^hZtizJ: 0 . yu-^-mt.'OLYm^l 9C0 

N ^ i|g::^f^cofiiSi^i?^fis*^*f^± L . h ^ ^ ®s 

mitt. v-^^>i^3>3 1 , v^y-hajs 1 , ru--^ 
-Mb'xrig^i 9m^\^(>zmf&^tifcm. m^ALx^ 
titz z t 5 f)- ^mmzmmx'^ ^ . 
(0 0 04 3 $ ^izB^ii^mmM^^umi smA"^ 

(1 9 9 4) . 86 6 — 8 6 7M. F i s . 7 . 1 1(3 

Ssrf^iL. >yi:^m^^mi<'r^fzi5hiz^ ^ y v^m 

{im:m>!bmmmm^tix\^:^ . 

LXitt. iyaiC7)^^-y ]^cDmmm&m^^comz 
(^tmmm.^r^Ai^'^hzhi^Wsbxmmx^h. 
x9(r^mmn^^A^^<-r^:fimt-~^mzh^fix\^ 

[00 06] 

[00 07] ^tz. mm^j:tm.\±^^^ixx^^tc^^tK m 
'^mm'Xi^ztm.^irLX\'^hr^^ji,j^-9^xh<--^-y h 



m^±xi,zx^mmcoim^mm(,z^-:>x<i>b>*'^ 

[0 0 08] t-xV^^(±-jKtC%^^{5/^ 
t3fcV^T^. exVS^iJOS&^fi^S^StCtSz^LTV^ 

5mm(7):g^<7)exy'S-?^^^^: LTioO. fdii^^*: 
ffih7K^:^f^tC^t--BS!{a^^^^^®^^'y KCO^ 
{itwmv^/i50XiiT:7f-^x- 5^-*^ ^ < =5:-S <: 

^<^hzh^z^^^xh^m^j:f^hh. m^'r^^x^m 
w,tmm.w±mzm^'r ^x^tx^^ ^p't-mm lx^ 
0. m^T" ^ x9iB\mz^o?m.^ico^izj:on±'r 

[0 0 09] ^Cr, *^^<7)g&^{i^ K?^^c7){2: 
[0010] 

^^'y\^mf'^^^'r^miiL^mm^'±h. M^^miz 

it. ^-y H^m^^OMKCcr^^^x-rJ^^at. ^ 

cr^mm^tLt oco^^Lmt--^'y H^^^^ogggtio^^ 

[0 0 11] m^ALXizj:^mmc7:)i^m^mmiz^j:-ox 
< 6i:t^9^a#.(coi^Tti, ^-y i^^mmummz 

w^co^-y }^^mm^ut^T9^^x.- 
^ ^¥?T^«M^off ^ -^^x - i$^^:^mumzji h 

O-tSLXim'^mtcT^^jLJZ-^t'th. 'S-yH^^ 

i^mm^^mti^mmt^miziimLfz'^^ ^^ov^-^y 
x-^^^-fgT'f^-r-s, 

[00 12] r:7^jLX-:J'-t?-^XA<^^<=t-Si:V^d 
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[00 13] m^'f^x::^(nmmm^^^h'^<^^:it 

^y Y^nmm^zn^ Lm^tmmz^^-y x hmmz^ y 
v^mm^mRX'^h. ±tz. nmz-^>y\^^^mm 
m-^mit^ixx i> , ^izi^mx'-^ ^ . 
[00 16] ^A>(c. ±,mz^y)m^^tL^^-^V'^ 

Wimi±. ^^0«^4JC. :*:*^7)-»f>f X^^g;t>^<l>:^i:^- 
[00 17] Mtx. ±.mz^^mm.^fi^^^v 

[0 0 18] 

xm.m-th. 

[ 0 0 1 9 ] [a 1 {i2{s:^H3(7)-||f6CT^^Lfc^-y K:^ 

B > 3±.izm.mt,tz{mm*^iz^^ixfzzr^j > h 

iHimcj; OffifiJt^ix^o -^X^V-i^a V3{i, X^ y 
2mmm^±.cr^mm.'n^ (III4'iO±T:fir[^) o^iJit:: 



^znmzHLU^^x^h^onmco^^^^x^h^xx 

<n V 4*::frL^7^r2 Cc:lll4'T:^ f^tcJaS ^ 

i^a. ^-YT-j:.U3<7mw,^z\t%mm^<r>}Lf^ 

[0020] o- Kr-Aa5£7)ME5iOEE^r7^^x 

- ^ 7 u^ift-r -i* J: a ^.zwm-h . -r^-;b^ . la^^^isi 
(n^nrr 9 ^ 9 1 ^^<^^^im^~Y-H^\zm< t 

^±,-nwzm<t^^o X 0 izvx^yi- s > scommz 
iasix/::JEmr7f-^x-^7a. ihmmizm^^^ 

^ht. JE'l:r:?'-f'jtx-:^7c7)^iSa!8ia*±_L 
t^'Oizm.<. JE«r:7^^x-^7^07fetSa!8i:i^>^< 

j\^A<^%^^9{z^m^m'fX'^<t. i/>vsvi.^4 

9 tiJEEmr ^ ^ ^x " 7 8 ^ ^^t^C 

>''y/N';L'a54. x^-fr2. H^^i h:^{mzwm 
2^«^i4c^i0^f4i®tcS[i::^r^£0^^)K»f4tcit^. m 

^Iz-'lOOO^ej-i^ 1X2000 > +^^^fb?^K trv^ 
i^>^<)l'M4cr>^^^g7jm^'^XhX^-{ yn 

mmiof,±mf)^'r. xy^r2commzi,^tA.ymm 

^jt.x-^ 7 a(7):5t5^i::&(giJc75i±l:r^^^x-:5^ 7 b 
<7)^$^^iOggS|*:2mm, jE^T ^^^X- ^ 7 cO^i^ 
SPSi:>''W^;U§P4c7)i^itSP9i7)g^^0. 2mmhL 
Ttii:^, El|r:?'^:2.x-5'7i05ti^^^'±5/^mt6j^ 
E«r^^^x-^7c7)^5^gpsioJ:6^>^ws- 
;USP450«}^gP9{i±0. 2 9JSi®#. ^ix(c3«=5rO>^ 
>'.'S*7USP4. >^^^^2, ^ 7 ^'^^l^ia4'^7:^y]c^:/5 
^&I^w± 1 ;LimiS<. X^-^ r2CDm^iS.. ^'>^>'SV^^4 

^oo-;p:^r^ 1 Tiowmtx^-^ y2 tmt^^^mwm 
t^zmm.ii\^cD?^^m\it<^]^tt- 1x150 o^oi§^. ± 

2. 9X1 5000^*r'$>0. X^-<^2^ipi;^?>lmm 

1° 3 X ^ >f r<^m^ . xy^r2 co^ST-co?? jis^os: 

fbi:;bt**-. 1. InmXh^. tfz. m^lt^mm^ 
tiX^^^X^-^r 2CO^^W!icr>^^±M.^'im 1 n mOT 

[002 1 1 ^X^>'i^3>'3i0lSBt:^^— CTSrEraS 
2^^B't^ (133 < a ) ) , #W1 2i0^^t^;<?^*£^U 3 
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iXi^zmni 2i;z^^ml s^m^^h (las 

( b ) ) . 1 2<ni^mifi^ 'J 3 xryi^^imMit. 

L. mm^^. T iXJ^y^\^zi:'OTimiA^m^^ 

h (133 (c) ) . >'-^}^^'^:x9m±fi\±'JyVyty 

tc/i(tT i jgi 1 4 ^oit^ . ^ otcc:^o±tC7K^JjD?£tc 
iOf-i^^vKi^VPn^STa^J^l 5^fi£:g&-^-i, (03 

(d) ) , 7f<|^jDv£tCj:-g>^^>^^i^VHJ>'^tiJ^l 5 
?£:fiSc:J^$-tt^^ri£{i, ^J;tif, FC Report 1 
3 ( 1 995) 1 4HI11 (cIEKStxTv^ 

i^o^^-^'iCjlO. lei^ 1 6 ^ff^^f ^ (03 

(e) ) . VUcX'^y^^>i^^>3tmm-h. 

[0 0 22] ajLvmmLtzmmr^^^^zi.j^'-^n^^ 
-J Y^^mm^ 1 ^m^^ < 7.9^mz.m^Lfzm^ . 

^ y ¥^mm2 1 ^m^^fz^M'T ^ y^^mmi^^m^ 
coj:.y9a-i^^2 2\^^^^LfzmmmTh^. 
}^m^if,t^r9^^x,~^H^^^y]^^nmm2 1 

ii5 i: vmmT ^^^Ji-^23(ci;0 2 4 

±(r>i£McOiiLmLziiLm:^i!b$i\h. ffllftr^^^Ji-^ 

i5^v<mmT9^a.j:^-^2 3cr)mmi^±. mti^^^f^ 

mm^\^±T^^t ^^dmmtj^^. ^mmmi^zio\.^x 
:jlx.~9 7 (o±:^mcomiL^^ 1 izm4^^tix\^^h 

1 <^&m^i^:^^mx^ D . 'jmrnizht'^^xm^ ^es?^ 
isbmm^mmxp . mmmmm<Dimmm^±mi.z\^ 

/^y^y'u-\zXizJ:'0—tSLX^X^^<^X\ 

[0 0 24] ajL. mm.y' y^9mmz-:>K^xtmLfz 
sNOM^AFM (mi^mitim^im) ^:r,yy\>^x 
Lt:wmcri'\mMmmm:izr)\.•^x h^mmtmmcom 
m^t^ztizj:r). 2fi'^-7t:mT9^jLjL-9^m 

[00 25] KLtiZi5\.^Xii:^i^m(Z^^f^'^'y 

^ico&mikMZ'o\e^xmm^n->rzf3^. mztmmi^ 

2 4cD\^mmtth^iz^^^^, mmi^2 4ty^^^ r2 

tcryfAmmm(^z-:>K^xmm^-t^, [l4^0(S^r^X7 



2i±mmii^2 4izmmLx\^^h . ^(r>tz^. h^mm 
^^miyrz->x. tmmw2Ai^±Lx^<t. 
mw2Aty^y^y2t^m^\±^m^m^ir. tt«x 
\mmt<^±\^fz^x^mw.^2A ^^sm^^x o h 

fz, mti^^T-SLLfzm^ifzmmmi^2 4f)mw^^^^ 
ztL^^d^. zcoxo^^mmA^fm-r^fzisb. 
Bmi^2 4 i^m^mi^mmiz^x^y-i^ 3^3 ^rmi^co 
mmwMxmomthith. ~^x^>'>'H>3^^ab^ 
ztizXO. mii^z^i-Xoizxy^ r2izu-j]^:^\^ 

1 7 <zytitmf> 0 , mmi^ 2 a f)-^^^tmifixx 0 
t^^. ^(T^m^^wom^now^zx^x^^ y2\± 

tmM^2 4t>^MWtLh. 0-:>;^c^-X^>f :r2 >ieii: 

<r>x\ mm^2 4imm:^'±hb^^Z'^mK^hfV9ii^ 

A^^<^^h. ^X^Vi^H >'3cOial:0^O^0i^L^Oiil 
hh. mMT9^:i,:r^'-91<r^X1inKi:ZM^hX^'^ 

r 2 ^ mmw 2 4 7!?- ^ ^ [ ^ Mw^ti^it^± ^<^h 

[0 0 26] 

l^mcT)^^: *:^B§co^-/ ^ ^ , JSEm 

mzih'^S. ^ZX\ mk<7:>2^T9^^:r.-9^WM 

[0027] ^^mcomm^^mmizx h >: . mkmh 
mmm^^'immmm^mmx^ ^ . 
mi] ^^^m~mmm7:^^Lfz^-y }<^^mm<r>m 
[02 ] m 1 ^A:ffi^:^-h^rzW}mmmxh^. 

[03] 01iOB-BK^pS0c5Oro-feXf-^-h-eS) 

^x9 mmcommmx-'h h , 

[0 5] ^5R^]-r-s>'i»^'y K^tsts^*-r0r^-s, 

[f?-^^ota0«] 

2--X7^:^ 

3. 3 X-'-^X^Vi^B y 

4•••>''y>'^v^^^5 
5"-D-Kr-2.a5 

7"-jEmr;^^^x-^ 
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